In vivo regulation of recombinant cardiac myosin heavy chain gene expression by thyroid hormone.
Cardiac myocytes have the unique ability to express exogenous genes that have been injected directly into the heart tissue in vivo. This technique makes it possible to identify cis-acting DNA sequences responsible for the regulation of myocyte-specific genes in a working heart. In these studies we introduced recombinant plasmids containing 5'-flanking sequences of the alpha-myosin heavy chain (alpha MHC) gene into the rat myocardium in order to identify sufficient promoter/enhancer sequences that faithfully reproduced the activity of the endogenous gene. The transcriptional activity of the alpha MHC promoter sequence was measured by the level of activity of the firefly luciferase reporter gene and was reported as the activity relative to a coinjected constitutively active viral promoter construct (pRSVCAT) which corrected for variations in DNA uptake and posttranscriptional events. We report that a recombinant plasmid containing 5'-flanking sequences -2560 to +421 basepairs of the transcriptional start site of the alpha MHC gene was appropriately inactive in the hypothyroid rat heart, in which expression of the endogenous gene was also inhibited. The activity of this promoter sequence was increased 44-fold by thyroid hormone in the hearts of thyroidectomized rats. In contrast, although this recombinant plasmid was appropriately active in the euthyroid myocardium, its activity could not be further stimulated by thyroid hormone. The observation that regulation of the transcriptional activity of the alpha MHC promoter by thyroid hormone was different in euthyroid and hypothyroid hearts suggests that the participation of nuclear regulatory factors, including the thyroid hormone/retinoid family of receptors, may differ according to thyroid status.